Tutorial 5 Model Answers
Observational Astrophysics

2.6

(a)
The size of an image in the focal plane of the camera system is given by 
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.  Hence: 
[image: image2.wmf]q

fd

dx

=

.

Now
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and by differentiating the ‘grating equation’
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Numerically:   
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  nm m-1  = 1·67 nm mm-1.

[6 marks]

(b)
Number of rulings = 70 × 600.   Hence 
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[2 marks]

(c) 
The spread of the seeing disk causes the grating to be illuminated with a small range of angles of incidence,
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, which in turn results in a corresponding blurring in the apparent wavelength for a given fixed value of 

.  This spread may be represented by
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In this example, 
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arcsec.   By expressing 
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 in radians, it follows that
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But by definition, the theoretical resolving power is given by 
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Thus the seeing causes a deterioration of a factor of about 6 compared with the theoretical resolving limit.
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3.21

The curvature is given by
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where 
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 is the distance along radial geodesic and 
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 is the circumference of a circle with radius 
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.   The line element for the space is given by


[image: image22.wmf](

)

2

2

2

2

2

1

f

r

r

r

d

a

d

dl

+

+

=


so that, integrating along a radial geodesic from 
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where the change of variable 
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 was used to simplify the integral.
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The measured circumference 
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 is then found by integrating over angle at fixed 
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 (i.e. fixed 
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 EMBED Equation.3  [image: image29.wmf])
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[4 marks]

Given that 
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 it follows that as 
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Hence the result follows.
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� EMBED Equation.3  ���








[image: image33.wmf](

)

)

/

(

sinh

1

1

0

0

2

a

a

a

d

dl

r

r

r

r

r

r

-

=

¢

+

¢

=

=

ò

ò

_1168009133.unknown

_1168009960.unknown

_1168010893.unknown

_1168011772.unknown

_1168011833.unknown

_1168011865.unknown

_1168011997.unknown

_1168011799.unknown

_1168010983.unknown

_1168011458.unknown

_1168011535.unknown

_1168011558.unknown

_1168011474.unknown

_1168011198.unknown

_1168011309.unknown

_1168010918.unknown

_1168010811.unknown

_1168010869.unknown

_1168009998.unknown

_1168009401.unknown

_1168009564.unknown

_1168009840.unknown

_1168009474.unknown

_1168009310.unknown

_1168009352.unknown

_1168009265.unknown

_1168008305.unknown

_1168008608.unknown

_1168008724.unknown

_1168008350.unknown

_1168008180.unknown

_1168008274.unknown

_1168008173.unknown

_879143545.unknown

